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1e initial population number LLI* polymorphism p-value replication population? references
'OF French Caucasian 325 2 SNP haplotype 0.001 many [15,12,82]
re US Caucasian 653 2 SNP haplotype 0.0005 none [9,10]
'0OC3 Ashkenazi 213 SNP rs2542052 0.0001 none [6]

FIR Ashkenazi 384 2 rare SNPs 0.02 none [27]

X034  Japanese 213 SNP rs2802292 0.00009 many [26,28-31]
ERT Ashkenazi 74 4 SNP haplotype 0.007 none [19]
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Type Gene Function Associated alteration Consequences
Progeroid WRN RecQ helicase Germline mutation in Werner syndrome Defects in DNA replication and
genes Promoter CpG island hypermethylation in DNA repair
human cancer
Lamin A/C Nuclear Germline mutation in Hutchinson-Gilford Nuclear disorganization
intermediate progeria syndrome
filament Promoter CpG island hypermethylation in
human cancer
Sirtuins SIRT1 Class Il histone Downregulation Decreased proliferation/lifespan
deacetylase
SIRT2 Class Il histone Unknown Unknown
deacetylase
.A:"'L-'"'f
AA methylation Activity Function \
DNMT1 DNA methyltransferase Heterochromatin formation
maintenance DNA methylation Gene silencing
DNMT3a, 3b DNA methyltransferases Heterochromatin formation
de novo DNA methylation Gene silencing
MBDs Methyl-binding proteins Recruitment of chromatin-
modifying activities
Gene silencing
DNA methylation in aging and cancer
Global hypomethylation of Hypermethylation of specific loci:
the genome in aging and ER, IGF2, p14ARF, pl6ink4a, Rb, E-cadherin,
cancer c-fos, collagen al, A-type lamins, BRCA1, APC
\ﬂ DNMT1 expression ﬁ DNMT3b expression /
W . -
J - .qu).M: 9 Sy 2 DNA 09:.4\4)4.,'...;’ .\"JS.M:
Lymphoid, Hematopoietic, Epithelial
Decreases
R
Gene Specific Global
Tumor Suppressor \
Gene Silencing

Oncogene Activation DNA rearrangements

Genomic Instability
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Histone-modifying Activity Function
activities

HDACs Deacetylation of lysine  Chromatin compaction, transcriptional repression,
residues heterochromatin formation, DNA repair

HATs Acetylation of lysine  Opening of chromatin, transcriptional activation,
residues DNA repair, recruitment of bromodomain-

containing proteins

HMTs Methylation of lysine  Transcriptional activation (H3K4, H3K36, H3K79)

residues Transcriptional repression (H3K9, H3K27, H4K20)

Heterochromatin assembly (H3K9, H4K20)
DNA repair (H3K79, H4K20)
Recruitment of chromodomain-containing proteins

Histones modifications in aging Histones modifications in cancer

ﬂ SIRT1 expression, deacetylates H3K9, ﬂ SIRT1 expression and underacetylation H4K16

H4K16 and p53

Decreased global methylation
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Organism Gene Sub-cellular localization Enzymatic activity
8. cerevisiae Sir2 Nucleus Deacetylase/ART
Hstl Nucleus Deacetylase
Hist2 Cytoplasm Deacetylase
Hasr Nucleus Unknown
Hsed Nucleus Unknown
C. elegans Sir-2.1 Nucleus Deacetylase
Sir-2.2 Unknown Unknown
Sir-2.3 Unknown Unknown
Sir-2.4 Unknown Unknown
D. melanogaster dSir2 Nucleus Deacetylase
dSire2 Unknown Deacetylase
dSirtd Unknown Unknown
dSirtt Unknown Unknown
d5irt7 Unknown Unknown
Mammals SIRT! Nucleus Deacetylase
SIRT2 Cytoplasm Deacetylase/ART
SIRT? Mitochondria Deacetylase/ART
SIRT4 Mitochondria ART
SIRTS Mitochondria Unknown
SIRTG Nucleus Deacetylase/ART
SIRT7 Nucleus Unknown
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Aging is the outcome of the progressive accumulation of different alterations in the body
accompanied with gradual decrease of the efficiencies of normal physiological functions
and the capacity to maintain homeostasis leading to the increased probability of disease
and mortality. Researchers have done different experiments especially on animal models for
understanding the aging process, longevity, and the improvement of life quality. They have
proposed more than 300 aging theories which overlap to some extent. In this article, we try
to explain some of the most important theories with an emphasis on the epigenetic theory.
The two most prominent biochemical theories of aging are free radical and mitochondrial
theories. Normal aging is the result of the balance between damage and repair and these
theories explain the oxidative stress associated with the damages which result from reactive
oxygen species (ROS), stress response signaling pathway, and the antioxidant enzymes.
According to the genetic theories, aging is the result of a controlled genetic program
of maturity and development. Moreover, aging mitotic clock guided by telomeres is also
important. The lengths of telomeres which shorten after each cell division, can be regulated
by many foods and telomeric epigenetic conditions. Furthermore, Aging is influenced not
only by genes and mutations, but also by the environmental and epigenetic effects especially
in the second half of life. The epigenetic changes include the alterations in gene expression
without any changes in DNA sequences. Their biological and functional importance is
accompanied with the loss of DNA global methylation, histone modification and gene
promoter hypermethylation during aging process.

Key words: . Toachievethedream ofliving healthierand longer, dietary manipulation through supplements
Aging, Free and antioxidants, understanding the key role of the caloric restriction on longevity through
radical, Oxidative : theactivity of Sirtuin proteins, the exercise and the perception of the environmental factors
stress, Telomer,  which affect epigenetic changes during aging process, are the most essential research issues
Epigenetics ¢ inthe 21" century.
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